Average multiplicity of light nuclei, produced in different interactions at 4.2A GeV/c is studied as a function of centrality. A change in multiplicity is observed with increase in the mass of projectile. In 12 CC-interactions an unexpected increase in the multiplicity is seen in the most central events. These measurements are compared with the predictions of Cascade and Fritiof models, which fail to account for the experimentally observed effects. In case of 12 CC, it is suggested that the inclusion of nuclear coalescence effect can be an explanatory reason for the deviation of experimental measurements from the models' predictions.
. At maximum centrality, the nuclei from either mechanism (fragmentation or coalescence) decrease exponentially with the mass number (A) of producing nuclei [8] . So the study of the centrality dependent properties of light nuclei production can give essential information about the initial and final states of collisions and the production mechanisms. In this paper the average multiplicity of light nuclei produced in Proton-Carbon (pC), Deutron-Carbon (dC), Helium-Carbon (HeC) and Carbon-Carbon ( 12 CC)-interactions at 4.2 A GeV/c is studied as a function of centrality. The centrality is defined by the number of identifying protons (N p ) in an event [9] [10] [11] .This study provides significant information about the behavior and production mechanisms of light nuclei.
Experiment and Method
The data were recorded with the 2m Propane Bubble Chamber [13] , installed at the Laboratory of High Energy of the Joint Institute for Nuclear Research (JINR), Dubna, Russia. The chamber was placed in a 1.5 T magnetic field, and irradiated with the beams of relativistic Protons (p), Deutron (d), Helium (He) and Carbon nuclei ( 12 C) with Propane (C 3 H 8 ) as target. Almost all charged particles emitted at 4π, provided they exceed the threshold value of the energy required for visible track formation were detected well in the chamber.
In total, we analyzed 12757 (twelve thousands seven hundred and fifty-seven) events of pC 3 Every particle required a least amount of momentum to produce a visible track particular to its mass. The average momentum for Pion registration was set to about 70 MeV/c, below this momentum Pion cannot produce visible tracks. All negative particles, except for those identified as electron were considered as π -mesons. The contamination from the misidentified electrons and negative strange particles were about 5% and 1% respectively. The π + mesons were identified and differentiated well from Protons by the ionization produced in the chamber in momentum region less than 0.5 GeV/c. Above this momentum π + mesons were mixed with
Protons except a few which were recognized as π + -mesons. The lowest momentum required for the track formation of Proton, singly charged nuclei and multi charged nuclei was about 0. As mentioned above that several π + mesons with momentum greater than 0.5 GeV/c were identified as Protons, whereas π -mesons were identified very well. To address the contamination of π + mesons with Protons, it was assumed that an equal number of π -and π + mesons were To observe the coalescence mechanism we used the simple idea of baryon number conservation and centrality. As the number of identified Protons in an event was used to fix the centrality of the collision, therefore an increase in the number of Protons (Increasing centrality) in an event will result in a decrease in the number of nuclei (multiplicity of nuclei) to conserve the baryon numbers. So the study of multiplicity of light nuclei as a function of centrality can give some direct information about the production mechanism of nuclei in these collisions.
The experimental results were compared with the predictions of two theoretical models, Cascade 12 CC) were analyzed, using the same criteria of event selection and particle identification as used for experimental data.
Results and Discussions
The average multiplicity of the light nuclei (<N> nuclei ) in pC-interactions at 4.2A GeV/c as a function of centrality is presented in Figure 1 , which includes statistical uncertainties only.
The measurements are compared with the predictions of two models, Cascade and Fritiof.
Experimental results for average multiplicity are almost constant in pC -interactions. In these Figure 3 can be considered as a projectile fragmenting region, whereas the second one (N p >4) is as target fragmenting region. The projectile fragmenting region is more sensitive for centrality than the target fragmenting region , which has almost constant behavior as can be seen from Figures (1-3) . Light nuclei production via coalescence mechanisms is predicted in experiment E864 [2] for 10% most central events in Au+Pt (Pb) (for heavy ion collisions) interactions at 10.6 A GeV/c.
In our study we find some direct and sharp signatures of nuclear coalescence effect in 12 CC (light multiplicity is seen which, indicates a mechanism of light nuclei formation other than the fragmentation of the colliding nuclei, which could possibly be the nuclear coalescence effect.
